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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 15 April 2004 . 
2a)n This action is FINAL. 2b)S This action is non-final. 

3) Q Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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4) ^ Claim(s) 7-12 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) S Claim(s) 7i72 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 1^ The specification is objected to by the Examiner. 

10) KI The drawing(s) filed on 15 April 2004 is/are: q)\3 accepted or b)EI objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) Including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Drawings 

1 . The drawings are objected to because there are minor informalities in the drawings. In 
particularly, it is not clear why circuit blocks IE and 4 in Figure 4 are labeled "Current 
Comparison Circuit" because the inputs of these circuits are receiving input voltages. Note that 
the specification describe that circuits IE and 4 in Figure 4 are voltage comparison circuits, 
Thus, it appears that circuit blocks 4 and IE in Figure 4 should be labeled as -Voltage 
Comparison Circuit—. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the appUcation. Any amended replacement drawing 
sheet should include all of the figures appearing on the inmiediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed firom the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. The replacement sheet(s) should be labeled "Replacement 
Sheet" in the page header (as per 37 CFR 1. 84(c)) so as not to obstruct any portion of the 
drawing figures. If the changes are not accepted by the examiner, the applicant will be notified 
and informed of any required corrective action in the next OflBce action. The objection to the 
drawings will not be held in abeyance. 
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Specification 

2. The disclosure is objected to because there are numerous informalities throughout the 
specification. For example, "current conversion circuit" on lines 15, 16 and 19 of page 19, and 
on lines 9, 10 of page 20 should be changed to -voltage conversion circuit- because the inputs 
of these circuits are receiving voltages, and the drawings also labeled them as voltage conversion 
circuits. Also, "ID" on line 25 of page 20 should be changed to -ID-. Thus, applicant is 
requested to review the entire specification and correct any further errors of which applicant may 
become aware in the specification. 

3. The specification is also objected to as failing to provide proper antecedent basis for the 
claimed subject matter of claim 12. See 37 CFR 1.75(d)(1) and MPEP § 608.01(o). Correction 
of the following is required. Note that Figure 16 shows a circuit that includes a plurality of 
variable amplifiers connected in series, and the specification only discloses that the exponential 
conversion circuit shown in Figure 1 1 is used in Figure 16. However, independent claim 7 does 
not read on the exponential conversion circuit of Figure 1 1 . Instead, claim 7 is read on Figure 4. 
Thus, nowhere in the specification disclose or suggest that the exponential conversion circuit of 
Figure 4 is used in a variable amphfier circuit that includes a plurality of variable amplifiers 
connected in series (for claim 12). Clarification and/or appropriate correction is required. 

Claim Objections 

4. Claim 12 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
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claim(s) in independent form. Note that claim 12 fails to further limit the subject matter or 
structural of the exponential conversion circuit of claim 7. 

5. Claims 7-12 are objected to because of the following informaUties: 

In claim 7, line 11, "fourth output" should be changed to -fourth differential output- for 
consistency (see Imes 14 and 16). 

In claim 7, line 20, ''sixth output" should be changed to -sixth differential output— for 
consistency (see line 23). 

In claim 7, line 28 and 3 1, it appears that "ninth differential output" should be changed to 
-a ninth output- because the fourth voltage conversion circuit (i.e., circuit IE in Figure 4) 
generates only one output, not differential outputs. 

Claims 8-12 are object to because they include the informalities of claim 7. 

Also in claim 8, line 3, "circuit, respectively." should be changed to -circuit.—. 

Also in claim 10, line 2, "comprise, respectively, electric field effect" should be changed 
to —comprise field effect—. 

Also in claim 11, line 2, "comprise, respectively," should be changed to -comprise-. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

7. Claims 7-12 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 
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With respect to claim 7, the recitation "the third and fourth vohages" on line 1 1 lacks 
antecedent basis because there are no such third and fourth voltages recited earlier in the claim. 
It is suggested that "the" in the above phrase should be deleted. 

Also, in claim 7, "the second gain control signal" on lines 11-12 lacks antecedent basis 
because there is no such a second gain control signal recited earlier in the claim. It is suggested 
that "the" in the above phrase should be changed to — a~. 

Also, in claim 7, "the third gain control signal" on lines 20-21 lacks antecedent basis 
because there is no such a third gain control signal recited earlier in the claim. It is suggested 
that "the" in the above phrase should be changed to -a-. 

Also in claim 7, the recitation "the seventh and eighth differential output voltages" on 
line 25 lacks antecedent basis because there are no such seventh and eighth differential output 
voltages recited earlier in the claim. It is suggested that "the" in the above phrase should be 
deleted. 

Also in claim 7, the recitation "to change the fifth output current linearly and 
exponentially with respect to the control input voltage" on lines 33-34 is indefinite because it is 
not clear how the fifth output current can be changed linearly and exponentially at the same time. 
Note that the specification discloses on line 16-18 of page 21 that the output current lout (i.e., the 
fifth output current in the claim) only changes exponentially. Thus, it appears that "linearly and" 
on line 33 of the claim should be deleted. Clarification and/or appropriate correction is 
requested. 

Claims 8-12 are indefinite because they include the indefmiteness of claim 7. 
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Also in claim 12, "a gain is controlled" on line 3 is indefinite becaiise it is not clear which 
element is "a gain" refers to, i.e., a gain of the variable amplifier circuit or a gain of each of the 
plurahty of variable gain amplifiers. Clarification and/or appropriate corrections requested. 

Allowable Subject Matter 

8. Claims 7-12 would be allowable if rewritten or amended to overcome the rejection(s) 
under 35 U.S.C. 1 12, 2nd paragraph, and the minor informaUties set forth in this Office action. 

Claim 7 would be allowed because the prior art fails to disclose or suggest an exponential 
circuit which includes first to fifth voltage conversion circuits, first to fifth exponential 
conversion devices, a voltage conversion circuit, and first and second current comparison circuits 
with the recited connections and operations set forth therein. 

Claims 8-12 include the allowable subject matter of claim 7, so claims 8-12 would also 
be allowed. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

1 0. Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directly to Examiner Long Nguyen whose telephone number is (571) 272- 
1753. The Examiner can normally be reached on Monday to Friday fi-om 8:30am to 5:00pm. 

If attempts to reach the examiner by telephone are imsuccessfiil, the examiner's 
supervisor, Tim Callahan, can be reached at (571) 272-1740. The fax number for this group is 
(703) 872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http ://pair-direct.uspto. gov . Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
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